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Abstract: Objective: Previous work suggested that the degree of psychiatric symptomatology 
evidenced in overweight individuals was related to the severity of binge eating problems and 
not related to the severity of overweight. In a multicenter study, we investigated the rela- 
tionship between weight and eating disorders (EDs) in a sample of type 2 diabetic patients. 
Methods: Three hundred twenty-two patients with type 2 diabetes were stratified to various 
weight categories. Glycemic control, eating and body-related psychological problems, self- 
esteem, depressive, and general psychopathology of diabetic patients with and without an ED 
were compared. Results: Eighty-one percent of alltype 2 diabetic patients were overweight 
or obese. Prevalence rates of EDs ranged from 6.5% to 9.0%. Binge eating disorder was the 
most diagnosed ED. There was a strong relationship between body mass index (BMI) and 
eating disturbance-related variables and a weak or no relationship between BMI and depres- 
sion or general psychopathologic variables. Patients with an ED showed a greater psycho- 
pathology compared to patients without an ED. The diagnosis of an ED did not seem to have 
a specific influence on glycemic control. Conclusions: Our results in a type 2 diabetic sample 
indicate that weight might have an impact on body and eating- related psychological distress 
in type 2 diabetic patients, but is of minor or no importance for depressive symptomatology, 
lower self-esteem, and general psychiatric symptomatology. Type 2 diabetic patients with an 
ED, however, suffer from considerable psychiatric symptomatology. © 2000 by John Wiley & 
Sons, Inc. Int J Eat Disord 28: 68-77, 2000. 
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INTRODUCTION 


Contrary to studies of type 1 diabetes patients, studies with type 2 diabetes patients are 
rare. Herpertz, Albus, et al. (1998) and Herpertz, Wagener, et al. (1998) demonstrated the 
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distribution of the eating disorders (EDs) to be different in both types of diabetes, with a 
predominance of binge eating disorder (BED) in the type 2 diabetic sample. The preva- 
lence of BED, however, does not seem to be higher among type 2 diabetics compared to 
the general population (Kenardy, Mensch, Bowen, & Pearson, 1994). 

About 80% of all type 2 diabetics are overweight (Mehnert, 1984). The prevalence of 
psychiatric disorders is considerably high in obese type 2 diabetic samples seeking 
therapy for weight reduction. Marcus, Wing, Guare, Blair, and Jawald (1992) showed a 
lifetime prevalence of major depression of 32% within a sample of obese patients with 
type 2 diabetes. Wing, Marcus, Epstein, Blair, and Burton (1990) compared depressive 
symptomatology in obese subjects with type 2 diabetes and their obese nondiabetic 
spouses. The study suggests that overweight diabetics report more depressive symptoms 
than overweight nondiabetic subjects. 

BED was reported by about one third of subjects reporting for weight control treatment 
(Marcus, Wing, & Lamparski, 1985; Spitzer et al., 1992). Studies suggest that obese subjects 
who report binge eating differ in potentially important ways from comparable obese 
non-binge-eating subjects, particularly their degree of psychological distress (Marcus et 
al., 1990; Spitzer et al., 1992, 1993; Telch, Agras, & Rossiter, 1988). Wing, Marcus, Epstein, 
Blair, and Burton (1989) examined the effect of binge eating severity in obese type 2 
diabetic patients participating in a behavioral weight-control program. They found the 
severity of the ED to be unrelated to weight or glycemic control but strongly related to 
depressive symptomatology. Data accumulated so far suggest that in many cases the 
development of an ED may postdate the development of type 1 diabetes mellitus (Steel, 
Young, Lloyd, & Clarke, 1987). However, within type 2 diabetics, the ED (predominatly 
BED) seems to precede not only the diagnosis but also the subclinical state of diabetes in 
most patients and could be one of the causes of obesity that often precedes type 2 diabetes. 
Because of the lack of compensatory measures, a steady rise in body weight usually is the 
consequence of BED. Via overweight and obesity, BED may lead to type 2 diabetes in 
some patients with BED (Herpertz, Albus, et al., 1998). 

As part of a multicenter study on the comorbidity of diabetes mellitus and EDs, the aim 
of the present study was to assess the relationship of weight, EDs, psychopathology, and 
glycemic control in a large subsample of type 2 diabetic patients. According to the as- 
sumption of Telch and Agras (1994) that the ED and not weight is related to emotional 
distress, we compared type 2 diabetics of various weight categories with and without 
an ED. 


METHODS 


The multicenter study (Herpertz, Albus, et al., 1998; Herpertz, Wagener, et al., 1998) 
was designed to explore the prevalence of clinical and subclinical EDs and the relation- 
ship to glycemic control in an inpatient and outpatient population of men and women 
with type 1 and type 2 diabetes mellitus. In a questionnaire and interview-based study, a 
sample of 633 of 815 (81.35%) type 1 and type 2 diabetic patients was assessed for anorexia 
nervosa (AN), bulimia nervosa (BN), BED, and eating disorders not otherwise specified 
(ED NOS) according to the criteria of the 4th ed. of the Diagnostic and Statistical Manual 
of Mental Disorders (DSM-IV; American Psychiatric Association, 1994). The 152 patients 
who either refused to participate or whose data were incomplete did not differ from the 
study sample in age, gender, duration of the illness, and diabetic control. Patients were 
screened for potential EDs using the German version of the Eating Disorder Inventory 
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(EDI; Garner, Olmstead, & Polivy, 1983; Thiel & Paul, 1988), the Body Shape Question- 
naire (BSO; Cooper, Taylor, Cooper, & Fairburn, 1987; German version by Waadt, Laessle, 
& Pirke, 1992) and the Questionnaire for the Diagnosis of Eating Disorders (FSE; Hettinger 
& Jaeger, unpublished). The diagnosis of an ED was made in a second step based on the 
Structured Interview for Anorexia and Bulimia Nervosa (SIAB; Fichter, Herpertz, Quad- 
flieg, & Herpertz-Dahlmann, 1998). Of the patients who met the screening criteria, several 
patients could not be interviewed. The two samples of interviewed and not interviewed 
patients did not differ significantly with regard to gender, type of diabetes, age, duration 
of the illness, and diabetic control. On the basis of these data, the possibility of an equal 
proportion of comorbid patients within the two samples was taken into account and 
ranges of prevalences were calculated (Herpertz, Albus, et al., 1998). 

Body mass index (BMI; Garrow & Webster, 1985) was calculated for each subject’s 
current weight. BMI categories used to define underweight, normal weight, overweight, 
and obesity were calculated according to the guidelines of the Deutsche Adipositas Ge- 
sellschaft (1995). 

The standardization procedure that was adopted to adjust for variations among local 
glycosylated-hemoglobin [HbA1/HbA1(c)] assays was performed according to the rec- 
ommendations of the German Diabetic Society (Berger & Trautner, 1996) and has been 
described by Herpertz, Albus, et al. (1998). 


Subjects 


The present study focuses on the subsample of 321 type 2 diabetic patients consisting 
of 154 males (47.8%) and 168 females (52.2%). A total of 147 patients (45.9%) required 
insulin, 174 patients (54.7%) did not. The mean age of the sample was 54.2 + 8.1 years, the 
average duration of diabetes was 8.8 # 7.7 years. 


Assessment 


Psychological features of body image and eating behavior were assessed by three 
subscales of the EDI: Drive for Thinness, Body Dissatisfaction, and Bulimia (Garner et al., 
1983; Thiel & Paul, 1988). The BSQO (Cooper et al., 1987; German version by Waadt et al., 
1992) provided a means of investigating the role of concern about body shape in the 
development and maintenance of AN and BN. The 29-item Skala zur Erfassung der 
Selbstakzeptierung (self-acceptance scale, SESA; Sorembe & Westhoff, 1979) is a self- 
report questionnaire that assessed important aspects of the self-image in the sense of 
self-related positive, negative, or ambivalent attributions. A test score of more than 1 SD 
below the average (cut-off score =96) usually indicates a behavioral or mood disorder 
with a diminished self-acceptance. Studies assessing its validity have not been published. 
General psychopathology was measured using the Global Severity Index (GSI) of the 
Hopkins Symptom Checklist (SCL-90-R; Derogatis & Cleary, 1977) and the Beck Depres- 
sion Inventory (BDI; Hautzinger, Bailer, Worall, & Keller, 1995). 


Statistical Analysis 


In order to evaluate the relationship among weight, EDs, psychopathology, and glyce- 
mic control, we performed a bivariate correlational analysis using BMI as a degree of 
overweight and the EDI subscales, BSO, SESA, BDI, and GSI (SCL-90) as a measure of 
psychopathology. Pearson product-moment correlation coefficient was used to examine 
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the relationship between the BMI and the measures of psychopathology. To determine the 
effect of specific psychopathologic variables on the BMI, a stepwise regression analysis 
was performed with the BMI as the dependent variable and the different scores of the 
self-rating questionaires (EDI subscales, BSO, SESA, BDI, GSD), diagnosis of an ED, and 
glycemic control [rel. HbA1(c)] as independent variables. The same statistical procedure 
was performed with the relative HbAl(c) as the dependent variable. Distribution char- 
acteristics of variables were evaluated using the Kolmogorov-Smirnov adaption test. On 
the condition of a normal distribution, the t test was used for independent samples. If 
variables were not normally distributed, the Mann-Whitney test was undertaken. To 
compare type 2 diabetic patients with and without an ED, the two samples were matched 
for age, gender, and duration of the illness. Comparisons were made using paired-sample 
t tests. 


RESULTS 


Table 1 shows the subsample of type 2 diabetic patients assigned to the different BMI 
categories. Of the 321 type 2 diabetic patients, 6 (1.9%) were underweight, 55 (17.1%) were 
normal weight. A total of 260 (80.75%) type 2 diabetic patients were overweight or obese 
with a BMI above 25 kg/m?. In the underweight and normal-weight category, no ED 
(point prevalence) could be diagnosed. 

Table 2 shows the prevalence intervals of EDs within the single BMI categories (abso- 
lute numbers in parentheses). Point prevalence in the whole type 2 diabetic sample 
ranged from 6.5% to 9.0% in the overweight category and from 8.1% to 10.8% in the obese 
category (lifetime prevalence: 9.9-13.4% and 11.9-16.2%, respectively). BED was the most 
often diagnosed ED of type 2 diabetics with a BMI >25 kg/m? (3.7-5.3%). In the under- 
weight and normal weight category, no ED could be diagnosed. 

The 21 type 2 diabetics (14 females [66.7%] and 7 males [33.3%]) whose EDs were 
diagnosed by the screening instruments and the interview had a mean age of 48.63 (+ 9.38) 
years and a mean BMI of 31.35 (+ 4.37) kg/m’. The 301 non-ED subjects (154 females 
[51.2%] and 147 males [48.8%]) had a mean age of 54.56 (+ 7.90) years and a mean BMI of 
29.37 (+ 5.15) kg/m’. Within the female type 2 diabetes sample, point prevalence of EDs 
ranged from 8.3% to 11.9%. In the male sample, point prevalence ranged from 4.6% to 
5.8%. One half of the female sample suffered from BED, the other one half from ED NOS. 


Table 1. Description of the sample of type 2 diabetic patients (body mass index [BMI]: kg/m?) 


20-25 >40 
<20 (n = 55) 25-30 >30 (n = 13) >25 
(n=6) Normal (n = 131) (n = 116) Morbid (n = 260) 

BMI Underweight Weight Overweight  Obese Obese Overweight 

Average age (years) 51.98 +8.96 54.69 +7.55 55.7711 52.9+83 494+14.2 54.09 + 8.24 
Gender 

Male 5 (83.3%) 28 (50.9%) 73 (55.7%)  42(36.2%) 6(46.2%) 121 (46.5%) 

Female 1 (16.7%) 27 (49.1%) 58 (44.3%)  74(63.8%) 7(53.8%) 139 (53.5%) 


Kind of treatment 
Non insulin-dependent 2 (33.3%) 22 (40.00%) 67 (51.1%) 76 (65.5%) 7(53.8%) 150 (57.7%) 


Insulin-dependent 4 (66.7%) 33 (60.00%) 64 (48.9%) 40 (34.5%)  6(46.2%) 110 (42.3%) 
Duration of diabetes 
(years) 14.50 +#15.18 11.70 +12.39 10.4= 10.8 97=101 80+12.3 10.29 + 11.38 


BMI (kg/m?) 18.67 #144 23.38 + 1.30 27.7 +1.4 33.5+25 42.6+2.0 31.08+4.38 


Table 2. Prevalence intervals of eating disorders (ED) within the type 2 diabetic sample referring to the different body mass index (BMI) 
categories (because no case of an ED was found in the underweight BMI category, it is not specified in the table) 


Total Sample 


20-25 (n = 55) 25-30 (n = 131) >30 (n = 116) >40 (n= 13) (n = 322) 
BMI (kg/m?) 
Prevalence Point Lifetime Point Lifetime Point Lifetime Point Lifetime Point Lifetime 
Bulimia nervosa — — n=1 (+0) n=2(+1) —_ n=4(+1) _ — n=1 (+0) 6 (+2) 
0.8% 1.5-2.3% 3.5-4.3% 0.3% 1.9-2.5% 
Binge eating disorder — n=1(+1) n=3(+1) n=5 (+2) n=8(+3) n=11 (+4) n=1 (+0) n=2(+0) n=12 (+5) 19 (+7) 
1.8-3.6% 2.3-3.1% 3.8-5.3% 6.9-9.5% 9.5-12.9% 7.7% 15.4% 3.7-5.3% 5.9-7.8% 
Eating disorder not 
otherwise specified — _ n=6 (+2) n=5 (+2) n=2(+1) n=2(+1) _ _ n=8(+3) 7 (+3) 
4.6-6.1% 3.8-5.3% 1.7-2.6% 1.7-2.6% 2.5-3.4% 2.2-3.1 
Total — n=1(+1) n = 10 (+4) n=12 (+4) n = 10 (+3) n =17 (+6) n=1(+0) n=2(+0) n=21 (+8) 32 (+12) 
1.8-3.6% 7.6-10.7% 9.2-12.2% 8.6-11.2% 14.7-19.8% 7.7% 15.4% 6.5-9.0% 9.9-13.4% 
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The EDs of the male sample consisted of five cases of BED, one case of BN, and one case 
of EDNOS. Within the subsample of type 2 diabetics requiring insulin (n = 147), 11 (7.5%) 
suffered from an ED. Of the 173 noninsulin-treated patients, 10 (5.7%) had an ED. Mean 
rel. HbA1(c) of the two comorbid subsamples did not differ significantly (1.76 + 0.33 vs. 
1.72 = 0.36; p = .279). Table 3 shows the mean scores and standard deviations of the 
questionnaires and the mean rel. HbAl(c) within the four BMI subgroups (the under- 
weight category was neglected). 

No association between HbAl(c) and bulimic symptomatology on the EDI in the whole 
sample of type 2 diabetic patients could be found (Spearman roh: r = -.010, p = .875). 
Contrary to glycemic control, scores of all psychological variables showed a clear ten- 
dency to worse results with increasing weight. The results indicated that as weight in- 
creased so did the level of eating and body image-related psychological distress. 

A stepwise multiple linear regression analysis was performed using the BMI as the 
dependent and the first three subscales of the EDI, the BSQ, BDL GSI, SESA, the diagnosis 
ofan ED, and the rel. HbA1(c) as independent variables. A total of 42.1% of the variance 
of the BMI was explained by the EDI subscale Body Dissatisfaction (ß = .354, p < .Ol), the 
BSO (ß = .377, p < .01), and the SESA (ß = .141, p = .016). Taking only the EDI subscale 
Body Dissatisfaction (ß = .591, p < ..01) into the univariate linear regression analyses, 35.7% 
of the variance of the BMI could be explained. Using the rel. HbAl(c) as the dependent 
and the above-mentioned psychopathologic measures and the BMI as independent vari- 
ables in another stepwise regression analyses, the SESA (ß = -.278, p < .01) and GSI (ß = 
-.177, p = .046) explained 4.7% of the variance of the rel. HbA1(c). 

A gender comparison of psychopathologic variables duration of the illness, glycemic 
control, and BMI was performed. Female diabetic subjects had significantly higher BMI 
scores than males. All three EDI subscales, BSQ, BDI, and GSI scores were significantly 
higher in the female subsample (p < .01), revealing a greater eating-related emotional 
distress and depression of women compared to men. Differences in SESA scores and 
glycemic control did not reach significance. With regard to the mean duration of the 
illness, the female subsample exceeded the male subsample significantly (p < .05). Table 
4 shows the comparison of the psychopathologic features and glycemic control of type 2 
diabetic patients with and without an ED (point and lifetime prevalence). The two sub- 
samples were matched according to age, gender, BMI, and duration of the illness. Sev- 
enteen of 21 type 2 diabetic patients (point prevalence) and 28 of 32 (lifetime prevalence) 
could be matched. Whereas no actual case of an ED (point prevalence) could be found in 


Table 3. Mean scores and standard deviations of the self-rating questionnaires and mean rel. 
HbA1(c) within the four body mass index (BMI) categories 


BMI 20-25 (kg/m?) BMI>25 (kg/m?) BMI>30 (kg/m?) BMI > 40 (kg/m?) 


(n = 55) (n = 131) (n = 116) (n = 13) 

EDI subscales 

Drive for Thinness 16.32 + 4.81 20.02 + 6.03 22.23 + 6.91 24.00 + 5.89 

Bulimia 8.42 + 1.78 10.82 + 4.23 13.11 # 6.15 16.00 + 8.32 

Body Dissatisfaction 18.00 + 8.13 26.23 + 10.85 32.55 + 10.25 43.83 + 7.55 
BSQ 45.63 + 16.21 64.48 + 26.82 81.46 + 32.28 116.83 + 30.57 
BDI 8.15 +8.19 9.80 + 9.07 9.77 + 6.80 14.40 + 14.86 
SESA 107.40 + 22.78 101.75 + 21.93 104.21 # 19.31 95.75 + 31.26 
GSI (SCL-90) 47.74 #9.15 51.65 + 11.19 52.45 + 11.25 57.79 + 14.58 
rel. HbA(1c) 1.77 # 0.50 1.66 + 0.41 1.73 # 0.37 1.78 = 0.50 


Note: EDI = Eating Disorder Inventory; BSQ = Body Shape Questionnaire; BDI = Beck Depression Inventory; 
SESA = Self-Acceptance Scale; GSI (SCL-90) = Global Severity Index of the Hopkins Symptom Checklist. 


Table 4. Comparison of type 2 diabetic patients with and without an eating disorder (ED) matched according to age, gender, and duration of 


the illness (point prevalence: n = 17; lifetime prevalence: n = 28) 


Point Prevalence 


Lifetime Prevalence 


Point Prevalence 


Lifetime Prevalence 


With an ED Without an ED Without an ED 

(n=17) t df p t df p 
EDI Drive for Thinness 25.18 + 4.42 2.542 16 0.022* 2.425 27 0.012** 
Bulimia 17.53 + 7.32 3.348 16 0.004** 2.792 26 0.000*** 
Body Dissatisfaction 35.76 + 9.52 0.232 16 0.82 0.510 27 0.001*** 
BSQ 106.71 + 21.93 4.583 16 0.000*** 3.569 21 0.000*** 
SESA 89.59 + 21.14 2.181 16 0.044* 2.474 27 0.001*** 
BDI 14.06 + 9.42 2.426 16 0.027* 3.000 26 0.006** 
GSI (SCL-90-R) 61.32 + 17.18 3.305 16 0.004** 4.301 27 0.004** 
Rel. HbA1(c) 1.76 + 0.36 -1.169 16 0.260 1.631 26 0.711 


Note: t test for paired samples. ED = eating disorder; EDI = Eating Disorder Inventory; BSQ = Body Shape Questionnaire; SESA = Self-Acceptance Scale; BDI = 


Beck Depression Inventory; GSI (SCL-90-R) = Global Severity Index of the Hopkins Symptom Checklist. 


*p < .08. 
”D<.01. 
7 <.001. 
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the underweight and normal weight subsample, one normal weight diabetic showed a 
lifetime prevalence of an ED. Except for the EDI subscale Body Dissatisfaction within the 
point prevalence sample and glycemic control in both subsamples, all other variables 
differed significantly within the matched subsamples. This suggests that the diagnosis of 
an ED was associated with greater psychopathology but not with a worse glycemic 
control. 


DISCUSSION 


Especially with regard to the huge number of patients with type 2 diabetes, this study 
is the first to evaluate prevalence rates of EDs in type 2 diabetes patients and to study the 
relationship between weight and psychopathology in type 2 diabetic patients with and 
without an ED. More than 80% of our sample of type 2 diabetic patients were overweight, 
one half of these being obese. In the multisite field trial of Spitzer et al. (1992, 1993) 
conducted to examine the prevalence of BED and component parts, 30% of individuals 
attending weight loss clinics met the criteria for BED, whereas 2% of individuals selected 
randomly from the community met the criteria. A second community-based investigation 
(Bruce & Agras, 1992) identified 1.8% of 455 randomly selected adult females in the 
general population as meeting the criteria for BED, whereas the disorder was seen in 10% 
of the general obese population and 25% of those in obesity treatment. About 10% of the 
type 2 diabetic sample we studied had an ED which was characterized by binge eating, 
predominantly BED or EDNOS. All patients with an ED were overweight. 

Corresponding to numerous studies showing equal or less depression and anxiety, and 
equal social functioning in obese individuals when compared to normal weight control 
subjects (Stewart & Brook, 1983; Wadden, Foster, Brownell, & Finley, 1984), depression, 
general psychopathology, and self-acceptance did not have a substantial impact on body 
weight. However, both eating-related problems, especially in the sense of restraint eating 
and lack of control, and body awareness-related problems increased with weight gain. A 
key component in the treatment of type 2 diabetes associated with overweight is adher- 
ence to a prescribed dietary regimen. Besides the social pressure on overweight and obese 
individuals in Western societies (Gortmaker, Must, Perrin, Sobol, & Dietz, 1993), type 2 
diabetic patients are urged to lose weight for medical reasons especially with regard to 
diabetic lesions. It appears that constant dieting contributes in a causal fashion to the 
development of binge eating and subsequent weight gain (Polivy & Herman, 1985). As 
our data show, women are more concerned about their appearance and weight than men. 
Womens’ weight control efforts are generally more intense, leading to greater dissatis- 
faction and a depressive mood in the case of repeated failure. 

We found a considerable impact of body and self-image-related psychopathology on 
body weight, accounting for nearly half of the variance of the BMI. The relationship 
between body weight and emotional distress is reciprocal. Weight-associated psychopa- 
thology can be understood as a consequence of a long-standing, losing battle with weight, 
resulting in feelings of helplessness and ineffectiveness and giving up all weight control 
ambitions. 

One main finding in this study was that within the type 2 diabetic sample, with the 
exception of one patient, all patients with an ED (point and lifetime prevalence) were 
overweight. This is probably because one characteristic of all EDs was binge eating (BN, 
BED, ED NOS). Overweight type 2 diabetic patients with an ED revealed more psycho- 
pathologic symptomatology than patients without an ED. Besides eating and body and 
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weight-related problems, they lacked self-esteem and showed considerably more depres- 
sive and general psychopathologic symptoms. Telch and Agras (1994) studied a wider 
range of psychopathology in nondiabetic obese women with BED. They supported the 
hypothesis that the degree of psychiatric symptomatology seen in overweight individuals 
was related to the severity of binge eating problems and was not to the severity of 
overweight. Our results indicate that weight might have an impact on body and eating- 
related psychological distress but is of minor or no importance for depressive symptom- 
atology, lower self-esteem, and general psychiatric symptomatology. There is strong evi- 
dence, however, that similar to nondiabetic obese samples (de Zwaan et al., 1994; Telch & 
Agras, 1994), type 2 diabetic obese patients with an ED suffer from considerable psychi- 
atric symptomatology. 

The majority of studies on the comorbidity of type 1 diabetes mellitus and EDs indi- 
cated worse glycemic control of comorbid samples, supporting the hypothesis of an 
increased risk of diabetic lesions (Nielsen & Molbak, 1998). Interestingly, no influence on 
glycemic control by any psychopathologic measurement could be found in our sample of 
type 2 diabetic patients. Neither body weight nor the diagnosis of an ED seemed to have 
an impact on glycemic control. Corresponding to the observations of Wing et al. (1989), 
glycemic control of type 2 diabetic patients with and without an ED did not differ sig- 
nificantly, suggesting that there might be no specific relationship between EDs and gly- 
cemic control in type 2 diabetic patients. Similar to former surveys (Kenardy et al., 1994), 
one limitation of this study is the recruitment of type 2 diabetes patients which may not 
be representative. The majority of type 2 diabetes patients usually receive treatment from 
general practitioners. There might be a considerable number of problem cases among 
those type 2 diabetes patients who are referred to a diabetes center by their general 
practitioner. 
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